In July 2018, a canker and dieback disease was observed with an incidence of up to 10% in five vineyards in Malatya province. The aim of this study was to characterise the causal organism by morphological and molecular characteristics. Based on macroand micro-morphological features of the colonies and sequencing of the β-tubulin gene, the translation elongation factor 1-α gene, the large subunit of rDNA gene, and the internal transcribed spacer region of rDNA, the pathogen was identified Neoscytalidium dimidiatum. Koch's postulates confirmed N. dimidiatum as a causal agent of symptoms associated with canker and dieback on grapevine plants in Turkey.
Grapes (Vitis vinifera) are one of the world's most commonly produced fruit crops, with a global production of approximately 75 million tonnes in 2017 (FAOSTAT 2019) . About 50% of the annual production of grapes is used to make wine while one third is consumed as fresh fruit and the rest is dried. Turkey is the world's largest producer for dried grape with 429,000 t, constituting 28% of global production in 2014 (FAO-OIV Focus 2016).
In July 2018, symptoms of trunk diseases on plants including diagnostic chlorotic foliage with necrotic margins, shoot blight and trunk cankers with internal wood necrosis were observed in vineyards in the Arapgir district of Malatya ( Fig. 1a, b ).
For fungal isolation, small pieces from necrotic woody tissues were surface sterilised with 1% sodium hypochlorite for 60 s and twice rinsed, air dried, and placed onto potato dextrose agar (PDA) amended with tetracycline (0.01%). Petri dishes were incubated at 25°C in the dark. After 3 to 5 days, isolates showed Neoscytalidium-like cultural and microscopic characteristics such as conidia formation as arthric chains from mycelia that were dark brown, thick-walled, 6.3 to 11.3 × 2.3 to 4.7 μm (n = 50), ovate to rectangular and observed to have 0-to 1-septate (Phillips et al. 2013) (Fig. 1c, d ). The pure cultures were obtained by hyphal tips transferred to new plates.
To isolate DNA of a representative isolate designated as Arp2-D, DNeasy Blood and Tissue Kit (Qiagen, California, USA) was used following the manufacturer's protocol. The partial sequences of the β-tubulin gene (BT2), the translation elongation factor 1-α gene (EF1-α), the large subunit of rDNA (LSU) gene, and the internal transcribed spacer region (ITS) of rDNA of the isolate were employed to confirm the morphological identification (Phillips et al. 2013; Ray et al. 2010; Sakalidis et al. 2011) . Target sequences of EF1-α, BT2, LSU, and ITS were amplified using primers EF1-728 F and EF1-986R (Carbone and Kohn 1999) , Bt2a and Bt2b (Glass and Donaldson 1995) , LR0R and LR5 (Vilgalys and Hester 1990) , and ITS5 and ITS4 (White et al. 1990 ), respectively. These loci were amplified using a T100™ thermal cycler (BioRad, CA, USA) and subjected to bidirectional sequencing (Macrogen, Inc., Seoul, Korea). All DNA sequences of the isolate were deposited in GenBank with accessions: MK816354, MK816355, MK813853, and MK813852 for EF1-α, BT2, LSU, and ITS, respectively. A BLASTn search of the resultant sequences showed 99.35-100% identity with N. dimidiatum CBS 145.78 strain sequences, which available in the GenBank database under the following accessi on numbers: EF1-α KF531795, BT2 KF531796, LSU DQ377922, and ITS MH861121 with 299/ 299, 456/459, 1176/1176, and 577/578 identical nucleotides, respectively.
A phylogenetic analysis where EF1-α and ITS sequences obtained in this study were compared with those of N. dimidiatum isolates deposited in the GenBank and some Botryosphaeriaceae species were added to the analysis (Fig. 2) . Moreover, high similarities were also observed between the sequences of isolate Arp2-D and the sequences of some Turkish N. dimidiatum isolates (Kale4-C, ND94, ND121, ND159, ND180, etc.) obtained from different hosts and the isolates obtained from V. vinifera (E-238, CMM0314, CMM4579, UCR-Neo1, etc.) in USA and Brazil. Based on morphological and molecular identification, the isolates were identified as Neoscytalidium dimidiatum. The isolate Arp2-D was deposited in Erciyes University Culture Collection (EUCC -WDCM 1202) with the accession number EUCC-1911 M.
The pathogenicity test was conducted using 5-mmdiameter mycelial plugs excised from ten-days-colonies. The plugs were applied into wounds of 2-year-old cuttings of V. vinifera cv. Köhnü plants and the wound site containing the pathogen was sealed with moist filter paper and Parafilm. The control cuttings were inoculated with sterile agar plugs. Inoculated and control cuttings were maintained in a growth chamber at 25°C and high humidity for 21 days in a 12-h photoperiod. All inoculated cuttings showed typical symptoms of inner bark discoloration observed in vascular and cortex tissues. N. dimidiatum isolate Arp2-D caused lesions 31.6 ± 6.8 mm on the cuttings excised from stems of cv. Köhnü plants. The pathogen was re-isolated from all inoculated cuttings and confirmed as described above, fulfilling Koch's postulates. No symptoms were observed in the control. The pathogenicity test was replicated twice on five replicated cuttings.
Neoscytalidium species cause canker and dieback diseases on several woody hosts of agronomic, forestry, and ornamental importance. N. dimidiatum has been identified as the causal agent of shoot blight and canker on grapevine in the USA (Rolshausen et al. 2013) . N. dimidiatum has been reported as a destructive pathogen in Turkey such as causing blight of tomato (Türkölmez et al. 2019) , canker, shoot blight, and root rot of pistachio (Derviş et al. 2019a) , and black canker and root rot of walnut (Derviş et al. 2019b ). To our knowledge, this is the first report of canker and dieback caused by N. dimidiatum on grapevine in Turkey.
